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(57) [mm] 

mm: ^=¥^y^^mit-cp>4MLU^=&t 

m^k^m (A) i|#S<Dl, 2-tsUy'^'Jx>s$. 
ii-l 0-2 511*%, RU. (B) ittS^A-YvX^^U 

(b) 7;i'=iF;i/7;i/5-'>y.;N-r Fy-r H, (c) 7*^ 
vx>, Rye (d) 7;u^;i/7Ji/5-'>Ai7D7-r 

5= 




/ 

[11*^1] (A) SlTcffiSO. 5~4CD1, 

• • io~2 5a»%, (B) h)vxy^m^km 

(t-cp) t 1 0 OriC*5ttSA-:^-*Aa (ML) 

t^i. t - c -py ^MLummm&t^j^'i y:^t^ 
u y^^m tt^-mn- ^^^y-^m^ • 

• • 9 0-7 5fil%/0^6?i^^'J7'i?vX>a'A, 
so (D^iiM^in 7 0~2 1 Ot:(7)|gHt^7>tf 

[il*i«3] (a) liW^g3K^Jiro{k-&4^, 

(b) 7)V^)V7)V^~'y2^J\-i \^y^ 

(c) 7'^-:^X>, RtK (d) 7)\^^)V7)VS.~^Ai7 

^s^-r ^ i *#^ii-?.tt*ii 1 ~ 2 ni5«fe©jj^ u 

7'^vX>a'A(DM3t:5So 

it ^ W*Ji 3 tlB«(73^ U yx AWMB 

[0 0 0 1 ] 

yy^m^t^^(Dn-^^^y-^mm^<bts.^ts^}y^ 
i;x>D*A, MjWft^3;^^^tD'(b^W^6;^£^a^M 

[0 0 0 2] 

[«®sii] 4^u7'^vx>tt, m^mmz^-Dxm 
#^7;^5 x-^ A-(b-&t)*ffl Wzt- u 7'^ vx>tt, - 

ft^tg/^i:!|#if[^J#:3feBRi:bT, A-f ->7BR>1^C 1 
-2 v'>v*^^5^yi77}^ijy^i;x> mTSPBt 
IS) (VCR) ;!)^^e.nTVi 

[0 0 0 3 ] ![#^I)S4 9 - 1 7 6 6 6^^flxH^j:, 3;-? 

)v hmmm^^tz s p b^^oa-t ->x b r^i-&#:(ds 

5iS;^i^F^S$nTVi?). ^;t> 3 - 1 3 2 4^ 

BRl^#:CD^iia55^F?i*$nTli§ = 
[0 0 0 4] Sfe, !it^ii¥2 - 6 2 1 2 3^, !t#^^¥4 

-4 8 8 1 5^^^$ii/^j:i"(rt), mmuBRmmRxS't 



2 

[0 0 0 5] -^fz. 3 -4 5 6 0 9 ^'Ikmz\t.. 

lg^#:©A-r->7.BR/55\ t -c p>3ML-3 0;^j;?) 
!if14^*T^7'^'-::^x>D'AT$)iQ, 

X^^^mt. t-cp/3ML;05\ 2~31l^(Dt)(DT' 
Sfc, A^->;^BR©S-&ttia<i:bT, 7>i5'> 

[0 0 0 6 ] 5 - 1 9 4 6 5 8 -^iifgttt, 

W<D;\^y7.BRt^. 3ML-3 0<t-cp<3ML 

+ 3 0;^j:^it#tt^^t?):/3'vX>D'AT^i9, #U7* 

WrfAO t -c pt±, ffi'^, 1 0 0~2 0 OSHT-afe 
0, t-cp/MLtt, 2~4TS>5. 
[0 0 0 7 ] iS->7,J3^U:/37-:;x>cD^j-lKiS(^Ji^i:b 
T h;^X>?§«*AS (t-cp) tA-X-fAg (M 
20 L) ©tb (t-cp/ML) /!)^~$)?)c, t-cpli^iff^ 

So^^^M^*®i«->;^'j^U:/^yx>ta5-pT«, ^3- 

^S;5^'lf-T*ntf (•fJ^ib'^, ML;*?Igl--Z:-fen«) 

j^^^mmtu^^ayxh^ u-cv>i)i±^\^m. 

^^teJ£H/h$V^) . Sfe. t -c p/MLfiMLO^fj: 

^ i« vT. u 7'^ -:^x >.©:9'Rjt $ mit ^ «^ icfig 
tbT^V^e-n^ (t -c p/ML;^)5;^#V^g> ^a-Kit 

Ji/jN$l/i) o 

[0 0 0 8 ] ^%wi)^^-i'^o^mmi^'i(Dmmm 

- c p /M L /553jti6 e. ;i <h;5^~S ?)o 
[0 0 0 9 ] Sfc> ±IB©ffl-&#:©A4-it>^J§gPH2 

0 ox:#finiii]|fi«it (DSC) ©®iitf-::7*#b 

[0 0 10] ^/i, ±f5©1i-&#SS3tt§a^;K^Si: 

bT^ mimm\ummmu}i(Dt'f-^^ikmM^^^ 
zt-hm-^nx^^^o 

[0 0 11] B->x-i, 4l«B©5j^U:/:J'>^x>$:# 

[0 0 12] ij-!iA«> mmw-mm(om^'c^mm\'^ 

fcm^ttffiibTtt, #^z>SS4 7- 1 4 7 2 9^/z>lit 

^b-&!t^t(Dv>-<V7*^;i/7^5X'^AA'f F^'f 
7)V^)W)V^::^^h,M F^'T S U 7;i'=^^;i'7;i' 
5x>^A<!:®x5'Jl'7;U5X'^Ae^i7n7-< F^(D7;i' 
^)W)V^^^h)\y^ \^-h-^hU^mmti^^-^tiXii 
0 . #Httl!«*7'^' i^x>©#ftTTfas£t5 t l^ck 
50 DfMS14^5jijp-r5::i:;i^'/T^$nTVi5. 
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[0 0 13] ^tz. WM^Q^-^AAAAWjkmz\t 

8 0 1 3Wikmz.\m±mM. mmnm.mi--um 
#ii¥3 - 2 2 8 8 m^i^mzm-^^'j^i. 

[0 0 14] 

U:/^v^x>*ig?gttTS5ib, ^\^m^^T. 1,2- 

[0 0 15] 

[^li&M^-r§fc:Je>®¥l^] *^BJtts (A) jiTctt 
iSO. 5-4(7)1. 2-5j^iJ:/^vX>$±^^i>i:t'5 
SBin-A+-y->^)t^^ • • • 10~2 5S*%, -Bl 

(B) h;ux>^?s#fig (t-cp) tioor 

}-*5lj-§A-x-|fijS (ML) t-^i. t-cp>4ML 
t§»Sn-A4+i->nJ^^^- • • 9 0~7 5aa%*^ 

S ;^!: § 7]f u y X > =f A c Ml- § . 

[0 0 16] *fSBJtt, MtSldilSit (DS 

C) CDEJI^ffig^^U 7 0-2 1 Ot:(DlGH}C^'7>h- 

[0 0 1 7] ^fc, *5gBj«, u) mmmmsm^m 
mt^'-^. (b) 7;^+;w^^ Fa7;u5x>:7A{b-& 

(c) 7'^'vX>. (d) 7)V^)V7)V^=.0 

^t^' ^5^7^-1. 2-a-&tt;gcDi?ftTjEi3y^-:^x 
>SM^1-§ c: i &#ii!it^^ U 7'^ vx>©M5i>^ 

[0 0 18] *fc, *fgBJH, a^&|^^#J^^!§ffiT- 
ff5 ^ <!: *#mi-r§±|BcD;)^ 'J vX>D'A®iS3g 

[0 0 19] *^BJ(D7)^U7'^vX>a'Aa, Mn- 
A^^-y- >^^^ ifM n - > pJ)§;Ji-/6^ o Tli 

[0 0 2 0] Mn-A:^-y->^)§^^ti, 
9^-7^7-1, 2-:3^U7*^i;x>, Ryty3itj:->>v;;t 
^^fv^-\, 2-5j^U:/^'i^X>$ig^jgi:tl) 
:^}^'J:/^vX>$i^^^(!:-r§t)©TfeS„ » 



(3) 
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^ X > ifig^^ t f ^ o T- 5 „ 

[0 0 2 1 ] Mn-A4^-y->^^^^©|iJ'&tt, 1 0- 
^?§53^(DfiJ^/!)U 0a«%ct0^i>fj:tii, J)^'J7'i5'vX 

r«iii;o^'4i;§o 2 5a«%j;o#v^^'&tt4^U7' 

i>x >a'A(DE^%M L tf\ HDIttdl 

10 igvMi;icz):i^uyiS'xx>n*A};fficDi/'x>^d'ASiB 
^ L rf A ffi fife ti {3 * - ^ > 7' 5 7 i7 ^ 7° D -fe X t 

[ 0 0 2 2 ] Min -A:^-y->^^^Hi, X h 7 U >4' 
T-l 3 0'CTiPJj^bfe*£Jl©fi;!)^Sft#Lyiji7na^© 
tt/O^O. 5~4©tgHt3afe?)Ci;^«ieJSTS^o iTctt 

» n - ^^+)->-5J^ij-4' Il«l4ljt3^^t b^^tV^OT, 
# n § 4^ U 7'^^ i/X > a' A 0?MJg^#tt, BS ft t 

ba < fi^(^x. it^ U xx>=i*A©jnitt^B^tt 

[0 0 2 3] Mn-A:^1j->Rj^^Hj;, SS^i^^^i^ 
$f^b<tt3 0;^-l 0 OTJ^IqBT^^o X, 
aS^J^^i-^* (Mw) i^^i^I^^fi (Mn) ©tbM 
w/Mntj;2-5TS?);ii:;iW*bV^. Bft^J^^i-^ 

30 a*¥±£li3-^»*5-±fB|gHj;0:;f>;^Vi:i-&tj;, E^tl® 

[0 0 2 4] Mt, f«n-A:^-y->Bj^^Hi, ^ng 

W(DV)V3Lymmm (t-cp) tA-x-sn (m 

L) ti^i. t-c-D>AM-LU^m»^^mtcLX\-^^Z. 

tm^mx-^^. V}vj.ym\m&.\t. mm^w.^x<D 
mmn-^^^y^m^m^m^h\m^m7^^t 
h(Dxh':>x. nmum^mm(Ddj^\z^ox\t. 
^=fmm-xhn\t {m2^-r.--^^B.ifin-xhn 
40 \t) t^^)'^-mm^(Dm%\'^oRmffi^h(Dxh 
So fiP-feiHi-A-x-iAig©!^, h)VJiymm^-h^ 

/JN$ c t c t $^b> V)Vxymm 
^hm^±t\^Z.t\tj^^B.<0>h-^U^tt:7r.t<DXh 

[0 0 2 5 ] ±fBCD^-+-y->:=I^^ (A) ^^(j;, 

Jf*b<«, WiZl 7 0-2 1 Orrolffl{:DSC©!S 

mmm':r)v\f:-ip^^\.x\^^, -mz. m^^ 
'i^fiEmm\t. 1 7 5t;f^jfiTtT/^ii/^ a:^+j->^ 

50 )g (A) fiK^j-;5^*t^*0 2 0 CC^iawMitfeiw, 1 
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[0 0 2 6] KY. *^BJC7)7j^U^i$'vX>a'A(DM3t 
[0 0 2 7] 1, 3-7'^-:^X>S:ft 

2«^M^SSAbT^j^oi. 3-7-^7i;x>*i, 
2S#$-y-§<hl/i5t)©TS?>c 1. 4-fi^Mffi<i:b 
TH, (a) |gl»ft^3]K^J10-fl:^!f^. (b) 7)V^ 
)V7)V^-^hJ\^ Yy^ Y^t^m. (c) ^^vX 

>, (d) 7;u=i^;i'7;i'5x'>i,^n5-r FSia^ 
[0 0 2 8] ±te(DMffi,^(D (a) ^^i-Tab^i^^^S 
t^u^x'^X). "vy^ymmn. j^p'^-t/hmi 

[0 0 2 9] m^ftssK^jicD^k^itittTtt, m 
'^mm±m(Df3)vt-ym.^. j^i^n^it^F, )3-v 
irh>m, ^}ym'&^fzm.^)ymms.Ex^^. ^x 
^t>mym^. ^}ymmm'^\><. mzi:)]^t^ym 

[0 0 3 0 ] mw^m%^m<Dti)vtsym.Wit. -is 
^ (RC02 ) 3 M mmw^^^m-^mx^ 
R\mmm--2Q(Dm\:ymmxtb^o ) xm 

[0 0 3 1 ] Rtt, tsfpx«:^M^(D7J^^;^aT$. 

*C02ttia, 2iiX«3ScD^*M^mS'&bTV^ 

z/)vmt^ 3mm^s^\z'i^^Lxi^^:^)vt^y 

iS^ (RO) 3 M i^^. Mii^ZSR\mBtm\:x$i 

•5. ) xmti^it^^x&^o Roxm-^n^7)V3 
^ymmitLx. 2-x^)V-^=^y)V7)Vu=¥y. 

ysaf^ y v)V7)V3^ ymtm-f e> n§ o tit-^x^. 

2-Ji^)V-^^i/)V7)Vu^i/'Bi.XS^yiy)V7)V3^ 

[0 0 3 3 ] mw^mm^m(D & -'j'x vy^mtL 
x\t. mm%mm^m<D7^'f)V7^LYy. <yv^ 



(4) 
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)V7^Yy. :^Dk°:txhu;i'7-feh>, A'U'j;i'7-t 
h >Rij^x5";i'7-fe5";i/7-t h ym^uEtmM 

•5„ /^J;;()^T•fc7-fe9";^7^r h>RtXx^Jl/7-fe5^;i/7-fe 

[0 0 3 4] jgW1tlS3K^RO'J>^tXttSU>m 
^tLTtt, jg^^g3;!^^JScDU>llH7, (2-X5^ 

)V^^yM . u>i§t';^ (i -^9";1/A7°5';w , u 
>aSH7, (p-yx;i.7xx^) . u>ltf;^ (4^ux 

10 (1 -^^;i/^7°^;i/) (2-x^;^A:^^v;^) , u> 
m (2-x5^;1'a:^->;1/) (p-yx;>7xx;w , 2 
-x5";i.A:^->;i/*;^7jv>ig^y-2- x5";va^-> 
;k 2-x^;i/A4^v;i/*x*;>il^y-2- yxji/ 
7xx;u, h'x (2-x5";i'^^->;u) *7v7^>®, 
t'Tv (1 -^5";i/^7°^;i/) 7)^7>7-r>il. ht. (p- 
y-;U7xx;W 7^^7>7^>SI, (i -;^5";1'A7°5^ 

;W (2-X'5^;V'\+->Jl/) 7i^7.7^>lt, (2-X5" 

;i/A+->;W (p-yx;i/7xx;i/) :jN;^7^ 
20 , u>Btt'7; (1 -/g^^^y^^JW , 2-x 

=}')]/^^y)\'Ti^7~.t^ym'^J- 2 -X^'^A^^vjK k' 

;^ (2-x■5^;^^4^->;^) J^^7.7-<>l;i^i*om75^^^fS 

[0 0 3 5] ii^±(D^!l^bfcl3Tt), i|#tffSLl^cDti 
^ V A © U >m^X ttT- :t V '7 A © >i|i|T 
SD^ $6C;T^:t>>^7A(D2-X5";l/-'x^-y->:iRlK 
:t '^7 A © n - W 7 ^ ^:^?i£ i: CD* >^:i;5S* 

[0 0 3 6] Sfc, -LfBtt^S^ro (b) 7)V^)V7^^ 
30 --^AA-r Hy^ H{b-&!f^i:bTtt, i>X5";i/7;P5x 
':7AA-i" Yv^ H\ v5 7''Dk°;l'7;i'5x'i7AA'f H7-1' 
h\ -:;-n-7'5";UX5";l/7;l^5X'^AA^ Yy^ h\ 
V'f V7'5';l/7;i'5X'>AA'1' F^-r v7xx;l'7 
jl.S-'^AA^ Yy^ YfMmi^n^o 

[0 0 3 7 ] ttz. ±.^fmM (d) 7;i'^;i'7;i'5 
xC7Ai7P7^ FibTH, i^7;i/+;i'7;i'Sx>^Ai7 
p^i" F. v7;i/+;i'7;b5x'^A:/Dv^ yuecd'J 
7;i/^;i'7;i/5x'i7AA7'i' F, 7;i/+ji/7;v5x';7A 
-tx^^i^D^-r F, 7;i'+;i/7;i'5xr>A-fe7.+:/Dv 

40 ^ F;^J:i:CD7^=^^;V7;i/5X'^A-fe;^+A7-r F, 7^ 
^;i.7jl'5X'>Av^n5-r F, 7 h 
Ym(07)\^^)W)V^:^'^hv)\y'i Y^t^ 

m\ihn^. mmt'^mtLx\t. =yx^)V7)v^:^ 

!PUy^ Y. -:/X5";V7;l'5xC7A^/7'0-7 

-I" F, v:^g";i/7;v5x>^Atyi7P7'f F,. x■?;^7 
;i'5x>?A-fe7.=l^i7D5^ F. xf^;i/7;i/5x'^A>^^ 
□ ^'TF, v->^PA^^'>;i'7;i'5X'^A^y^n7^ 
F. -:^7xx;i/7;i'5x>^A^yd7n7^ Ymtmih 

50 [0 0 3 8] ±|B(DttJgW§^i£^Hi, m^tLX\t. 



(5) 
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(b) : (a) = 1 : 1-1 0 0 : 1 

(c) : (a) =0. 5 : 1~2 0 0 : 1 (^Mk) 

(d) : (a) =1 : 1-1 0 : 1 (^Mb) 

[0 0 3 9 ] ^fz. }L^(r}'m.^mm\^xm\^^z.t. 

ifiU-^X.^^. *MPtFBiai:«— 1 5 0:B-jOW*bV\ % 

im&\±- 1 ot;~3 orT^i^ffSbv^ 
[0 0 4 0] m.^Wh\^x\t. ^y^y. ^^-^y. 
A7°^>, =yipu^^^yfs.Eomm.mt7m. 

[0 0 4 1 ] v>v*i5'i75^7^-l. 

'14 r] A> h - Wli 7 ;i/ 5 - >^ A^t^if^ - - m^S^^m 
ffi (!lt^BH4 7- 1 9 8 9 2-^) ^(DmMmz^\Z 
7^iJPnhU;i'Sj!!n^fct)© (#^BB4 7- 1 9 8 9 
3^) ^^tfSClt/O^'T^^o 

[0 0 4 2] ^(Dff'T-t), (e) (f) ^ 

^7)V^:^^Mt^m. 'RlS (g) nn-jUh^t^tl/ii^e. 

(f ) ^li7;i/ = n^A-fb^titbTtt, hU7;i/^;i' 20 
7;>5:i'?A^v7;v+;i/7;>5:i'i7Ai7P5-f 'y 
7;i'=^;i/7;u5r:'i7A>^DV'r h, 7^+;i^7;u5-'> 

v-r H^T$>Sc ^©fl^Tfe, hU7;i'4^;i'7;u5x'^ 

A>55$f^b<. *#{«J<hbT, hU/5";^7;^5:^'> 
A, hUX5^;i/7;i^5r:'i7A, h U 7°Dlf;i/7;l/5::^':7 
A, hU:/5";P7;i/5-'?A, hij:t^5";i/7;l'5:i'^ 
ATiiVj^^lf&tTS. 

[0 0 4 3] (g) n/mh-fb-g-tiibTtt. ^^knA 
;i/h, :ft{k3A;i/h, ^^5^;^ggaA;^ 30 

;i/ h^«ziA> hffi^, r]A';i/ h©h*:^7-fe5";i'7-b h 
t^-h-^hu;^7-fe^;i/7-fehT^-h, 7-tihgmx5" 
;i.xx x;i/n A';i/ h , )\uf y\\::2n)V h (D h U 7 U - 

* 7> 7 ^ >^#^ h U 7;l/=l^;l/7 ;i- 7> 7 ^ >lt#:, 

t) b < « t: u V >fi#:^ hf 3 u ymwmo^mm^ 

b < Iix5^;i/7;i'r3-;i/f§#:^;5^'^tf sns. 
[0 0 44] ±|5CDtt^}IJ)P;iT, 7;i/a-Jl/, 

7;i'Tkh\ ^vy. x7.x;k xhu;i'. j^ji/Tt^+v- 
F, 75 H\ •m:L7.7-m^\m\.x. m^(D'&.\-^y « 
y-j-^^^'fvi^-i, 2-7}^U7'^vx>$ft^;it 

[0 0 4 5] a-&?gffi<hbTtt. ^>^'>> ^^^y. 

^-y'^y. iy^u^^^yuEmmmm'cym. 

[0 0 4 6] 2^%BJ©3j^iJ:/^i/X>a'Att, z.(Dm-^ 

■^vy^mz^-DX^mmxt^, •^vyYmt\t. ^ 
^^'y7.i, A-mzr^'jxytyyy^^^'^'vi^ 

1, 2-7j^U:/^v^X>&!3iJ/i?tia^bT*3t, ^^(D 60 



iSv7> 1, 4-#'j7':$'vX>CDa^^tHli#1*©v 
>i^:t^'^^>;/i7 1, 2-4^Uy^vX>*7"l/>F1- 

[0 0 4 7] *fg0J©7}^U7'^-:?X>a'Att, Sv;^^ 
U y'^f vX >n''A^{gi>7.:j^ U 7' 5' vX >rfA-^X5" 1/ 
>-7^i^x>rfA, i'V7V>a'A, 7'^;Ua'A, 25: 
!/^^a'A;i^ e.®«nfc'>/j; < i 1 
r]'A§iH^bfc««tbT^"ftO^-;^h^7 

•y-^r F':7:j--;k ^vitttf-F7^7-c$fSb<fflVi 
# c m b © ffi^ft a*^ 0j o u '::?x > A * 
2 oa*%;i^±^wr§;i<!:j5«M*bVic 

[0 0 4 8] 

x>rfA};oi>TKT©'&iSi<DiPiJSti, :;^;:oJ;5tb 

[0 0 4 9] n-A:^-y->^?g^3^CDji7clSJS: ^U:/i5' 
i;x>:iA2 5 gS:f*Bn-A:^^+}->l 0 0 Oml'I'Tji 
Stb, J*lin-A:^-!t>^^:9-ipI^ij-t{c^^ilbfc. 
#e.n;tMn-^^-tt->^Jg^3'0. 2g&xh7U> 
1 0 0iiiH;:)§«b, 1 3 O'COMStT-i^^P-TttS 

gb/Co 

[0 0 5 0] n — ^:^-y-> Bj^^^©S»¥J^^^i"l(Dai] 
^ : Tj^U 7'iS'yx>d'A 2 5 g &f«n -A=^-y-> 1 0 
0 Omlcl^T-li^tb, aJin-A^-y->^)t^^^WJb, 
n-A:^^-y->J§|^§lHliRb;to #Cnfcn-A:^it>^ 

?«*^6n-A:^-y->^p^sb, Ti-^^iry^m-^m 

JRbfcc [lIJR$nfcn-A+it>pJ}§^§xh7t FP 

a^^^MwSgtBb;^. ffliJg^#tmT(Dai9o 
H: HLC- 8 0 2AS (m?¥WS1*iC#a» tiy 
A:GMH6 0 0 0, 2 *M?iJ : r F 7 1 F P 

7^> MS»it» : 1 . Oth]/^ M^Um : A^Affl 

•••40^ ^^aigi • • • • 4 o-c -^yy'jvm^ : 

0. 0 2 5 g/10 0inl ■y->7>aAa:0. Sinl 
[0 0 5 1 ] n-^=^-^y^'m^(D^i;am&:±m(D 

i5mx%<btLrzmn-^^i)-y^m\z'o\^^x. m 

ffiBOfJ^^^ftbfeo 

[0 0 5 2 ] n -^^^y^m^o) h)vxymmm 
(T-cp) : ±m(Dumxm6nrzmn-^=^-^y 
Jim^^Bmm%izu^^vizh)VJLyizmmLx. 4 

^y>7x>7>^*iMt*2 STCT-iPiJSbfeo 
[0 0 5 3 ] n-A^^+|->Rl^^j;clXE^!ftl(DA-X- 

lis J I s-K- 6 3 0 Qizm^-^nx^'^m^um 

moX-M^Ltco 

[0 0 5 4] mmmi) 

mmomi^) 'y-(vf^)V7)v^-^M,M f^-y f 

3. 13mmol (n -A^^-y->f§ffi2m 1 ) , ^iJ' v 



X>3. 5 7mmol ('y i7 u^^^ ymW RZSN d 
V3 (T-:t-:/AA-itr-h) 0. ISmmol (.'yiP 

mmo 1 in-^^^ymmy ^minh. 2 0j^fmm 

h;KD:t- h^l/-7ll, 1, 3-7'^i^X>2 8. 8 
wt%Rlf'yi^n^^'^y7 1. 2w t %/5^e.f<j:?)S:F 

6 0"CT6 Oj^rm^Ltco 
(VCRSii) ±fH(D->X«^^r«t, -mw»i5 
mg/L, hiJX5";l'7;i/5X':7A0. 4mg/L, S 
t/n/tjl/h::^^ hx-h3 Omg/L€:l)P;^T, 60 

V. 3 o^fmw^m\ m^.(Di, 3-y'^-yjiy^ 
fell, a-&^ft^^SfciJeoTj(aab, mv^^y:Ly 

1 5 gT&O, A-X-ffig#5 2 (ML 1+4 , 1 
0 or) TS^fe 

[0 0 5 5] »sin-^^-y->^^^i-©^t^dn 2S 

Sofcc »Jln-^^-ti->^^53Hi)i7C*iS?5n. 2T 

feD. DSC(ij;§®S!iffllStri 7 6t:t 1 9 1. et: 

++)->Bj@:^3HiA-x-ffiiS;5S3 5 (MLH4 , 10 0 

■c) , h;vx>)§jj^tts^s8 0, 0 

[0 0 5 6] (J:bi^Wl~2) (*JS^J1~3) (f« 



*&si:&t;g2i:^Lfc. 
[0 0 5 7] (Hffi^^j 5 ~ 8 ) mmmmmw) 

&IS3RlKg4f;*Lfe. 

[0 0 5 8] (^SEI^J 9-10) (A^ vJ^m^P^MO 
fTofc. A-rvXa^g|5^0|S^*g5&U5"g6(CS^b 

D fee 

[0 0 5 9] (IIS£W11~13) (A-f i>7;a^iaig 
&^7J^r>'«8t3^Lfc„ 

[0 0 6 0] (^SEW14~17) (A'TvT-a^© 
(b) / (a) ro^MbcDf^S) 
B-S©A^->XM^^. g9tS^tfe^#TlT^7tJi^ 

^tt, mm\^m%\z.fi-ok. A'f->7,s^^:9>©*£^ 
0 $a9:atjfsi o{^^b;to 

[0 0 6 1 ] (^jSI^J 1 8 ~ 2 0 ) (A-YvXa^cD 
(d) / (a) (D^MbOi^#) 
^-f^©A-f ->Xfi^*, Si lt3^bfc^#Tffofe 

^^gl ISO^'gl 2HSbfc. 

[0 0 6 2] mmn\^2 3) (A-f^xa^o 

(a) fife^oa^OlJIP) 
%-%%<D)\^=y7.%.'^-^. SI 3}3:^b7t^^it=TR^7t 

0 SSSl 3S:U:gl 4t;S^bfc. 
[0 0 6 3] 
[gl] 





Aging Time 


Activity 


Conversion 


Micro Structure 






(g-PB/mmol-Nd.h) 


(%) 


cIsW) 


trans(«) 


vinyKtt 




0 


ICQ 


8.9 


95.4 


2.9 


1.7 


mm 


5 


150 


13.3 


96.3 


2.1 


1.6 




30 


792 


70.4 


97.4 


2.0 


0.6 




60 


783 


69.6 


97.8 


1.3 


0.9 




120 


783 


69.6 


98.2 


1.1 


0.7 



i/VV3"f;i'7AS-'iAA<K7'fh"(DIBALH)=2. 4mmol, 
7*iiyI>(BD) = 3. 75mmol, 

NdVa=0. 12mmol, ■>"lWJl/U')Wn7'fh'(DEAC) = 0. 36mmol, 



[0 0 6 4] 



[g2] 





ML,44 








T-op 


T-op/ML 


it §5^1 




3.9 


118.6 


30.8 










8.9 


137.1 


15.5 






mmm2 


43 


9.1 


92.4 


10.1 


1,163 


27.0 


^mm3 


44 


18.9 


157.0 


8.3 


1,293 


29.4 


mmm4 


43 


17.1 


135.1 


7.9 


1.149 


26.7 



[0 0 6 6 



[0 0 6 7] 





Aging Time 


Activity 


Convei:sion 


IVIicro Structure 






(E-PB/nimDi-Nd.ii) 


(%) 


cis(96) 


trans(%) 


v!nyl(%) 




1 


792 


70.4 


97.4 


2.0 


0.6 


mmme 


2 


758 


67.4 


97.4 


1.4 




mmmy 


5 


775 


88.9 


97.5 


1.5 


1.0 


mmme 


10 


783 


69.6 


97.4 


1.7 


0.9 



l:B^fe#:*>i'P'^4r-9^>=615g, ■?$ivx:^=1 35g, DIBALH=2. 4mmoi, 
BD=3. 75mmoi, NdVa=0. 12mmoi, DEAC=0. Semmol, 
DIBALH-BD-NdV3-^;n;roi^BeB*PBl-DEAC(^eiiT;30#^iajafa) 

^ ^ [«4] 





iVlL,.4 


MnxlO"* 


IVlwxio"* 


Mw/Mn 


T-op 


T-,p/iVIL 




mmm5 


43 


9.1 


92.4 


10.1 


1,163 


27 






44 


18.5 


158.9 


8.6 


1.200 


27.3 




mm7 


32 


17.5 


87.4 


5.0 


294 


9.2 






31 


19.9 


74.8 


3.8 


161 


5,2 








★ ★ [g5] 









Polymerization 


Activity 


Conversion 


IVIicro Structure 




Time(tnin) 


(g-PB/mmoi-Nd.h) 


(%) 


cis(%) 


trans(K) 


vinyl(«) 


mmm9 


30 


1,100 


48.9 


97.6 


1.5 


0.9 




60 


775 


68.9 


97.5 


1.5 


1.0 




120 


492 


87.4 


97.8 


1.3 


0.9 



S^*<*:->^'P'^4r-y->=615g, BD=135e, DIBALH-BD-»NdV3(fi;a-e5i^^ja) 
DEAC(25^J-JftfiE), DIBALH=2. 4mmol, BD=3. 75mmol, NclVs=0. 12mmol, 
DEAC=0. 36mmol. a'&Jg|g=60''C, l^B#H=^il 



[0 0 6 8] 





IV1L,.4 




Mw^ 10 " 


Mw/Mn 


T-op 


T-op/ML 


mmm9 


19 


15.2 


69.9 


4.61 


188 


9.9 




32 


17.5 


87.4 


4.99 


294 


9.2 




49 


24.3 


96.0 


3.96 


410 


8,4 



[0 0 6 9] 



m7] 



(8) 

13 14 





Polymerization 


Activity 


Conversion 


Micro Structure 




Temp(°C) 


[g-PB/mmol-Nd.li 


(%) 


cis(%) 


trans(%) 


vinyl(%) 




40 


592 


52.6 


97.3 


1.7 


1.0 




60 


792 


70.4 


97.4 


2.0 


0.6 




80 


592 


52,6 


97.0 


2.1 


0.9 



a^^ft: ->i'P'^=^r-y-:^=615g, BD=135b, 

DlBALH-BD-»NdV3— DEAC(E;M"e30^}-SSjS) 



DIBALH=2. 4mmol, BD=3. 75mmol. NdVa=0. 12mmol, 
DEAC=0. SSmmol, 
Nd:DIBALH:CI=1:20:3 

[0070] **[g8] 







VInX 10"' 


Mwx 10"" 


Mw/Mr 


T_cp 


T_,p/ML 




37 


11.2 


111.8 


9.9 


1,255 


33.9 




43 


9.1 


92.4 


10.1 


1,163 


27.0 




46 


11.5 


119.6 


10.4 


751 


16,3 



[0 0 7 1 ] ^ [g 9 ] 





DIBALH/Nd 


Activity 


Conversion 


Micro Structure 




Molar Ratio 


[g-PB/mmol-Nd.h 


(%) 


ois(%) 


trans(%) 


vinyl(%) 


^*fetfl]14 


20 


783 


69.6 


97.8 


1.3 


0.9 




30 


875 


77.8 


97.5 


1.7 


0.7 


iimi^iie 


40 


95S 


B5.2 


97.2 


2.1 


0.7 




60 


892 


79.3 


96.7 


2.3 


1.0 



m^fk^: ->i'a'^4r-y-:/=615e, BD=135g, 

DIBALH-BD-NdV3— DEACC^at?30j}'ISfift) 
NdVa=0. 12mmol, Nd:CI=1:3, BD=3. 75mmol, DEAC=0. 36mmol, 

DiBALH=ICS!i, m^S®=60°c, m^k^f^=^^^, 
[0072] ★★[^lO] 





IVIL„4 


MnXIO"'' 


Mwx 10"" 




T-op 


T_op/WIL 




44 


18.9 


157.0 


8.3 


1,296 


29.5 




28 


13.5 


227.5 


16.9 


589 


21.0 




15 


13.4 


95.8 


7.2 


209 


13,9 






7.6 


76.0 


10.0 







[0 0 7 3] 



[gin 



15 



16 





Cl/Nd 


Activity 


Sonversior 


Micro Structure 




Molar Ratio 


{^PB/mrx\o\-Ud}\) 


(%) 


oiE(%) 


trans(%) 


vinyl(%) 




1 


192 


17.0 


95.3 


3.3 


1.4 




3 


783 


69.6 


97.8 


1.3 


0.9 




4 


675 


60.0 


97.7 


1.4 


0.9 




5 


250 


22.2 


95.1 


2.7 


2.2 



a^l|l#:->^'P'v4^+>->=615g, BD=135g, 

DIBALH—BD-NdV3-»DEAC-^;"g"C'30iJ-|!aj5!t 

NdV3=0. 12mmol, Nd:DIBALH= 1 :20, DIBALH=2. 4mmoi, 



BD=3. 75mmol, DEAC=|ESi, 

[0074] **[ai2] 





IVIL,.4 


MnX 10"'' 


Mwxio * 


Mw/Mn 


T-cp 








7.1 


43.4 


6.1 








44 


18.9 


157.0 


8.3 


1,296 


29.5 


lli&«i|i9 


43 


15.8 


166.0 


10.5 


1,476 


34.3 


^ft<P|20 


20 


6.4 


148.9 


23.4 


1.327 


66.4 



[0075] »-$«[Sl3] 





Nd Catalyst 


Activity 


Conversion 


Micro Structure 






(g-PB/mmol-Nd.h) 


(%) 


ciB(%) 


tran6(%) 


vinyl(%) 


^ilE{^j2i 


NdVg 


1.833 


64.0 


97.1 


1.8 


1.1 




Nd(Oct)3 


650 


22.7 


96.3 


2.2 


1.5 


§gJte«23 


Nd(Nap)3 


117 


4.1 


94.1 


3.2 


2.7 



[0076] ★★[gl4] 





ML,+4 


MnX 10""* 


MwX 10"* 


Vlw/Mr 




T_op/ML 




40 


22.2 


95.1 


4.2 


220 


5.5 




17 


9.9 


68.7 


6.9 


77 


4.5 






8.3 


92.3 


11.1 







[HI] ^mm(D~mm\(D (a) m(D'Dsc=^^- 



(10) 




(##) 4J002 AC031 AC032 AC042 

4J011 HA03 HB22 PA04 PA76 PCOl 

4J015 DA05 DAM 

4J100 AS02P CAOl CA12 CAM 

DA09 DA24 DA40 FA08 FA30 

FA34 JA29 



